H * m # ft fr 

PATENT OFFICE 
JAPANESE GOVERNMENT 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

& m. # n B 

Date of Application: 20 0 0^ 2^ 1 00 

Hi i f f 

Application Number: #i2 0 0 0- 033293 

£i3 m A 

Applicant (s): ftMfXS^tt 




ffilE## ffiH# 2000-3017488 



#2000—033293 
P151238 

mmB] ¥^i2# 2^100 

[HBRffW^IBi H01L 21/20 

H01L 33/00 

[ftffiXttJgffi] HMJRE3Brfrr&£Hl -4-2 2 
[3S9!#] 

mmx&mmi HiiAJg rp^#wr 3 7 2 3 0 3 

[Rife] ■ HiS 5f A 

[Rife] ttfffl ^ 

[R^fe] $ 

[|§IB!l#-if] 000002093 

[fti§!#] #H Hg* 
[ftiA] 

[f$S'J##] 100093285 
[#3i±] 

[R£Xte£rffc] HI 

[Sf£##] 06-6220-3404 



1 



ffilE# 2000-3017488 



#2, 000 — 033293 



[SW9!I##] 100094477 

06-6220-3404 
100113000 

06-6220-3404 

^mwftftmm 66743-n- 

[ffiHQ] ¥J*ll¥ 3^12 0 

[^M^«!g##] 010238 

21,000R 

mmm i 

l 

[«fr£] g*<r# i 

[^,^«^##] 9903380 



2 



ffi|E# 2000-3017488 



#2000—033293 



mmm 

— n u Ga v Al w N (5£4», O^u^l, O^v^l, 

o^w^i % u + v + w=i) T?*$ft&m©3-5»fl^%4M*##&fes 

Jftf>_hlC, t«SEtf)fg 1 <D 3 - 5 SSft^flf^tt il fcMfc U , tfeffi©« 2 (Z) 3 - 5 

SH^w^an* i: % m& & tm * e> & & # - y u ^fi i <d 3 - 5 niki5 

m¥m&£W*9-y<D±\^ -i^In x Ga y Al z N (5£tK O^x^l, 
0^y^l v O^z^l. x + y + z = 1 ) T?^££*l3gl 2 tf> 3 - 5|£ft-&^¥ 

3 - 5 »§fc#4MM»#K:a3^T* ^£§2 <Z> 3 - 5Mit& 
m¥m&0>yLffiiUy*y>fj]--7<D (0 0 0 4) Xi!©Alf* 
litC^f, 7 0 O #«TtS> S i il 1 1 5 3 - 5 Ift^t^iftc 

[ff#3C2] ^In u Ga v Al w N (5£#. O^u^l, O^v^l, 
O^w^l, u + v+w=l) -e^^tlS^l ©3 - 5 8Hfr&ft4M*#**&fcS 
JfOilC, MfB©^10)3- 5^b^%^#^il=t;M^*;, m^O^m 2 CD 3 - 5 

&4M*ftfc8lk^*-->©JtK:. -^In x Ga y Al z N OS*, O^x^l, 
0^y<K O^z^l, x + y + z = l) 2 © 3 5flHfrkift¥ 

mz<D3-5 Mit&m^mfttfm l t v% & v> r t £ -r § 3 - 5 

[»#«4] « 1 I n n G a ,A 1 „N O.S 

u^K O^v^l, 0. Ol^w^l, u + v+w=l) T*M^tlZ>¥Mfo'V 

ibzzt zmmt -r 1 , 2 * 3 ib«© 3 - 5 &fl;^4&¥*#. 

#^£-*-<5 flt$£ 1 . 2 * tt 4 £tt<Z> 3-5 

[»#£6] ;^->A^>^xr>J; l J&sii;, *y *f*Ty£kfra>tt 



l 



2000-3017488 



#2 000 — 033293 



W <£ »J & JS £ ©4> & < £ % 2 o ©Ji 5: ^ttJf b T & 5 z: £: £ h -r £ 5 
IB«© 3-5 8Hfc^<»¥*# 0 

[0 0 0 1] 

— ^1 n x G a y A 1 Z N (fc£U x + y + z=l, O^x^l 
[0 0 0 2] 

-Mln x Ga y Al z N (fc£U x + y+z=l, O^x^l, 0 ^ y ^ 
1, O^z^ 1) T*^i£*l53 - 5«ft^ft^##tt, 3»?7£S|t©|fi/*K:j:»jag 

"e— ttJCfflV^tlTV** S i a A s £ £©^flclCifc^T;*:#fcA> 

LT©^*^ & z: i: fcjfilffi IT, W*&tttc«*ifc«^*?©tfqR 
[0 0 0 3] 

jfegH&j^-r&z:*: tc£| b v * © T% ^ttsR^fER© #>©*«£ b T ffi 
^^^©f^UJctt, f.77>f7, SiCf, «rt;£4&¥aMfci:3H«l©«ft 
n/J*«S-tt6©^—jR»-e»*. 3K*E, ZL©<fce>fc:£&£Jgv^z:£tC<l:oT> 



ffil£# 2000-3017488 



#2 000 — 033293 



5&1-Z>mM s XM*i&mir2>z.t:i)mi,<. I0 8 cm" 2 m &Sv^±^*iJ£U: 
[0 0 0 4] 

Appl. Phys. , 3 6f, L 8 9 9^-^, 1 9 9 7^) „ -f^t> 

^mmm^^wat^m^m^± (jsjt, T^isa^"*^ 
tikMtemnfinzmLT s i o 2 /\°#->-esw 3©±tcs e>ic 2 ma©^m 

[0 0 0 5] 

^ at # T? s » # s ■ a * - > ©««>a * c iig^s cis^ 

a*®K:ttlEri5#&S%©<J!>, $ &lc*gajfcRS:3i«>Si ^^TSM* 
® O EI Crtf/hS <fc*;, *»&K:ii¥«fcl£a*ffi&»*;ifc#T*£S. 
[0 0 0 6] 

£41*7?, ±^©J:^ftJffi»a**^©^®K:i:S»ft^*^#<*©l§a^H& 

A>f K5>f K^«S («T> HVPESsfcSHTCIfcjtf**) „ 
^MAft«^S( (JKT, MOVPE£StfB-rri:^$>s) t*2d5„ b^b, 

[0 0 0 7] 

hvpem^, wpap_fcK:j«*Lfe*gatt, t^^^^m^ 

ail^±^M^-5#SS: : boTBBl^Ii-ez:i:^e>tlTv^s (Appl. Ph 
ys. Lett. , 73i, 48 1 9 9 8^) . ZL<Z>£:#>, — 

>±tc««Lfc«afciip«P±»c«*ufcigai:tt, ■t*ie>©*sa©#«a:#-£3 



3 



m§E# 2000-3017488 



#2000-033293 



CO, ^if£&##)^L&<&£JBIJit&, 6 0 timmmfr s £tiSA±>&mT*$>2> 0 Z. 
SS^^i: ©1^051^ ©Hie J: Z>m&ft±& < fc5 £ e> F^M#$)5£-3-£o S 

[0 0 0 8] 

[0 0 0 9] 
[*lilHS:iKSIbi-*fe«)©#®J 

»; $ ft Jc -t 5 £ r £ T% &&od |gf JSj& & # 5 r £ £ Mffi U 

[0 0 10] 

(1) -ft55ln u Ga v Al„N (5£tfi, O^u^l, 
O^v^l. O^w^K u + v + w= 1) CD3 - 5]$Hfcl§?#l¥ 

f$2(D 3 - 5 ift^if t & e>*s;^->$:ti, rnmiw 

3-SMit&W¥m{kHmrt*-><D±K. -titai n x Ga y A l z N (sS*, 
0£x£K O^y^l, O^z^l, x + y + z = 1 ) 2 <D 3 - 

3-5^fc^%^#^(Z)Xi^D^^r>^^-^C0 (0 0 0 4) Rto<?> 

XM&AttJifalZ&b-f. 7 0 o#wtt-&& 3 - swut&ys^mmz&zsbo 



ffiH# 2000-3017488 




#2 000 — 033293 



[0011] 

tt&mit. (2) -Mln u Ga y Al B N (5£#> 0 £ u ^ 1 , 0^ 
v ^ L O^w^l, u + v+w = 1) T*m2tlZ>mi<D3- 5^b-&<&^##: 

©3-5 ii^tmi: tiM^sTO^ e> 4 sa^i - > l, mm i<03 - 

5Mit&®}¥m&t.mrt*-><D±lZ. -^In x Ga y Al z N (^cfi, 0^ 
x^l, O^y^l, O^z^L x + y+z = l) T*^$tl5^203 - 5J| 
{£&#fmft e»ftSl$:tt53-5 Jfcffc^f** JC V * T\ # - > <D 

se>»c,-*»wtt, (3) yr^y (w) <fc y?tMfc£*iT&5 

f&SB (1) ££t£ (2) Kl|B*©3-5i^-ffc^«if£^JC#*%©Tf»S. 
[0 0 12] 

<d 3-5 mit&m^mi* ic & v * x &> 2 © 3 - 5 #Hti§rtw#tt<z> 

Ymny*y>fi3--7v> (0 0 0 4) M5t©^ffl(B««, x^©Att#|nHc<i: ?>-r 
, 7 0 0#JgAT*efeS3il$:#^i:-r-5o 

^l©3-5^>fb^^#^il%M^y. I2©3-5M 

z.ti£X<DMXi*. r?#->_t{c;K-f K#»£U IS k: 

>±tc v\ £>*$> 5 5^ - A- y n - ii n£ it ft z> £ A # - y tfmM V feWL-g. 

Wf&SM © - A - ^ □ - ^ i: ^ if b e> *i & v * 0 



5 



2000-3017488 



#2 000 — 033293 



[0 0 13] 

?fjfc5©#B9au fiftJC;fcv*T\ ?f/**&IB»^&a^lca«8 

TOtl/Ttt, W ($>lfX"r» . Re , Mo (^U^fV) . 

Cr (ZUjU) . Co (n/t/l/K) , Si (3i3R) . Z r (^;i/nm?A) 

. Ta (^>^), Ti . Nb (^>T^) . -*y>?r;K V ( 

A^^A) . Hf (A7C^7A) . Pd (7\°^^^A) BN (i 

ffcjft^iji) . £J:tfW. Ti, Zr. Hf. V, Nb. Ta. Cr. Mo. Re 
. F e4g<Dmit<V9&Zi$mif £>*l£„ 
[0 0 14] 

TS;**)©-??*;.}:^,, ^frWJctt, £ »; ^SMi:, 

[0 0 15] 



6 



mtE# 2000-3017488 



#2000—033293 



[0 0 16] 

>/X^-*0D7\°#-;>(Z>^\ A^->SP©iH«0. 0 5 ac mJ£U: 2 0 
AimJS*T;W*bV^ r?#->$$(Z>iflI#0. 0 5 *i m«fc »J /J\S 

0 5 /imJK±2 0 * mJKT##* LV*. 
[0 0 17] 

0. 0 1)iima±2 0/iniraWibV\ o X^C-^»©(i^0. 
OlnmiU/J^^, ^©f^ynt^t-H HM^CiESt^^T'# 

nSPfc^-TS/^-^lC^Tt), g&n*<Z>*£3fcJ:6. 0 1 n mJ^JL, 20 a 
[0 0 18] 

jtf&S. i©J:3jfe»-&, H«S*ff«*^H;L/ 
[0 0 19] 

/1*->©ftnK:#«£l/Ttt, ffc^5C«*£aHB (CVD 



ffif£# 2000-3017488 



#2 000 — 033293 



fe££.m&*n^hX®:&>Z>Z.i:tfT*gZ>o fyy^XDm^ 2nmJ^Jt5 
[0 0 2 0] 

^rac?)f|^^CMV^S^^^i:LT^i. HVPE^ifcttMOVPE 

Emit. grm<Dmmci%-&&<m&f&M*ft&z> z.£i$T*g, wtvtt&mtt 

[0 0 2 1] 

„ In^i^itLT^tftV^, 6 0 OrjK-fcl 2 0 0rj£tT##*bV* 

c SJEftSfilS^e o o*c j:»jfiv^|&^ ^><5VNtt i 2 o 0"C j: *;iftv*»-£K:fcJ:, 

^i:bT-^tf#^r, ftft^tt^fiT-refc*, SjftSiB&tt, 6 0 0°CJ^_h9 
0 OTCJSTFjWJ^Lv*. 
[0 0 2 2] 

*ftmKl3V&nf&&KLm^&z. Ittt, lOOPaK 

_L##lf £ti£ 0 f?J***e©£E;&# 1 OOP aJStT©*^ :i 
fc#»UV%. ^^b<li5 OOP aJ£Lt, S&Kli3 : *U<ttr0 OOP aJK-hT? 

-«w^c^§fi«*^cfflv^sMovPE«^B&sv^a:HVPE«stt, iiesit:$> 

[0 0 2 3] 



ffi§E# 2000-3017488 



#2 000 — 033293 



[0 024] 

3mmnHVXit. hV**JUtfVyJU [ (CH s ) 3 Ga, JS^TTMGilSa-r 
z:£#fc£] V h U:n^;i/;ffU [ (C 2 H 5 ) 3 Ga, J£*TT E G Z. H 

^(D— j8a^R 1 R 2 R 3 G a Cit, R p R g , R 3 te, &tik7fr*A/£ 
Sr^-T) T?^t£*iS hV T)V*JVjtSV ?A ; h V *^JITJV$ — ? A [ (CHg 
) 3 A1], N'JXfA/7;^-^A [ (C 2 H 5 ) 3 A1, JI^TTE AilfHt-Xi: 

, hU>ry^;vr;i/^-^A [ (i-c 4 H 9 ) 3 ai] *<z>— ttsSRi 

R £ R 3 A1 (rit, R r R 2 , 'Rgtt, ®t7;i/^;i/S?:^t) T^iStlS h 
'J7^W$-fA; MJ^f^7§>r5> [ (CH 3 ) 3 N : A 1 H 3 ] 
; K'J^fM^S?^ [ (CH 3 ) 3 In, J^T r TM I j nm? itW] 
, h'Jxf;H>^-)A [ (C 2 H 5 ) 3 I n] ^<D— ^R 1 R 2 R 3 I n (^r^ 
, R r R 2 . R 3 te, &ffi.Tn/3r)Vmt:ijk-t) X*m&tlZ> b U T;i/3f;i/>f 

[0 0 2 5] 

1 -£?*^;i/t: K^>. 1, 2-^fM:K7^>, t-^75>, x' 

^ i/ > s;? ^ > £ if turn? e>ns . cm e> * ltm e> *i& . 

[0 0 2 6] 

3-5^fb^W#^©nMK-^>hi:L/T. Si. Ge, 6tfiR},*t>tl& 

##*Lv\, S i©K-tr>^ffl©BK»i:b*Ctt, i/^y (SiH 4 ) , W=y 
y (Si 2 H 6 ) % *S **fl,*/^y (Si (CHg) H 3 ) & E #M V> e>*l3„ 
[0 0 2 7] 



9 



miE# 2000-3017488 



I #2000—033293 

h v p e mz & & 3 - 5 mi£&®¥mi*<Dm&K- a. ^r© <t e> v% 

3]^M^tLT(i, ^iGa, nmzl&jtTkmJf GaC 

1, I nC 1 TMG, TEG§0- Jg 

^RjRgRgG a (ZLZIT?, R r R 2 , Rgte, <gif&y;i/3f 
-6 h'J7;^MU #A ; TMI, h U > ^tf A^tf>— B^R 1 R 2 R 3 

In R r R 2 , R 3 tt, ®M7^*;PS5:^t. ) -e^tl-ShUr 

fr^frjypy^ZmUVmtTkmifX GaCl, InCl^ 

m*kZ1*:Tm^Z> Z. fc#T?#S. ^fMUfA^D7^K (Ga (C 

H 3 ) 2 C1), i;ifMiJ^^D7-f F (Ga < C 2 H 5 ) 2 C 1 ) - 
M>^A^n'5>f K (In (CH 3 ) 2 C1) ; ^3L^;W >S>^A*D^-f 
K (In (C 2 H 5 ) 2 C 1) mzmU-VfrMZlt. GaC 1. feSVUSI nC 1 
$:^$^TMv^|,ii:tJtt5 0 flt'^g*, GaCl 3 , InClg 

[0 0 2 8] 
[0 0 2 9] 

3 - 5M^tft© ni K-A°> h t IT, Si, Ge, OtffgV^tlS 
„ 3©*T% TO©nS^O<y^t<, IWttl*©«V*fc©#»e>*lS S i 
##*LV\. S i<DF-¥yffm<Dmm£VTlZ. 9UJ]/i/^y (SiH 3 
CI), Ufri/'yy (S i H 2 C 1 2 ) Ztfm V^ e>*l£ 0 
[0 0 3 0] 



1 0 



2000-3017488 



#2 000 — 033293 



3 - 5M^»P,&Si&-^I n u G a v A l ff N (0^u<l, 0 

^v<i. o<w^i, u + v +w= i) T*mt>i*n&z-smit&m¥m&}i 
tfmifbnz. ^fcmAminz-smit^m^mfom&mmcDmmte. o. 3 

nmg±, #£k<ttl nmJ^±##tf£;ftS 0 fc£U -^ifrlCffl 1 <Z> 3 - 5 

^©g^WTts«to*feSfe«), £i ©3- s&ft^fc^tt©*©!!! 

[0 0 3 1 ] 

immw\ 

t-TTi&UMtZfccD&olzVXftmisf-* ISt'*5t7 7^ TJh'jc, MOV 
PE&ICJ: 'M^77ltlTGaN&5 5 OTCT'5 0 nm|SU § ?>|:G a 
N£#J1 1 0 0TC-C4 yttm^bfe 0 3©Tift*S£fc, ^>^f>5:^^f^ 
ii:J:»J3 0nmMU SIS© 7 MJ V 7 -f &£J8 V>T. ^P^$5^m 

1 - 1 0 0>#r6JT*&£,, #JC, rw^S&MV^HVPE^Cj; 3 
Syttmfr&ofco Jfc«09l fcUT, &y<!fX'r><Dfrt>V ICS i o 2 £JB 

*xfcjjga8:$i®^©*®T*&o£:„ 
[0 0 3 2] 

re> LT#£4xfc^ll©#&©«(3o££^££#). XMUv*y>fjj--7 
•to #>^X^>A*->Jitc?ff£:RLfc^-a\ xm<D AM Jifaiz. Uv 
*lfcVN 0 ZltUC^fLT, S i 0 2 &A#- Dili's *>©-£&. ;^->^h7^f 



1 1 



ffifE4# 2000-3017488 



#2 000 — 033293 



feO, # > 7^ > A # - > ICfcfc^ t^fi^+^t & V > Z. i: # -5 . 
tttoto J: *J 1B& S^Jg fcfc # > 97. r > A # - y ± iz fcj: * - 

[0 0 3 3] 

mmmz 

9 # - > £ £ ^ # - > J: Jeff jfcR iz «fc »; f^ig-r £ . z <o g a a 1 n 

»*;igU HEMT mm^i&^h^^^X^) „ FET (t#MSh7> 

[0 0 3 4] 

iyfeM3 

K_hK:, ae>jc«fl:^^##K:j:y*rifcs*i<5, nil, r^tj^m 

^^^n-feXSrffW SBfc#>ftf-K (LED) , — if (LD) 
[0 0 3 5] 

mm®* 

mmWl i:HaiCGaNfc4 ^m^t, S&ICI©±lCGaAlNS:«fib 



1 2 



ffl§E# 2000-3017488 



#2 000 — 033293 



>fxT>zm^-&MmzjL y 2 0 nm/&$iu at©uv^7>f-s^ 

^T* h^:/#A*->£f£§gbfc. ^h5>f^#lfttt, <l-10 0>;£rnj 
, 7» h^JzfmiS&ZfX h^>f Zfmffilt. ^Ttlt; 5 AmT*&£„ MOV 
PE^tCi:»J#^S:^ofco I&-&l£jJlZ. 40kPa, Sf&JUf OJIW;*. 

[0 0 3 6] 

il|fif:GaN$:4 /imlfilfc. ZKDT^M^iZS i Ogfc^Ay 
^SC<l;y5 0~7 0nmMU (W) Z^rtyZmiZ 

->£#Mbfc 0 Xh7>f^m <1 - 1 0 0>fc<fctf<l 1-2 0>#f«J 
[0 0 3 7] 

mmmi HmmzG a N&4 jamf&JIbfco r<AT^MIIlC#>^;*^>&« 
-?^-Ajil»{Cj; y 2 0 nmMUc i©l*»&*3l|it»4 0 0*CT*1 0£-fitf£ 

u o^ic^m • t>*e— ras-atf** 6 o oTc^5^fiy*bfe«, se>ic^ 

®»^IS:XPS (x|R3fe*y-#3feiS) Jc<fclJ7cii##fbfci:r3. 

•9 bT#e>nfc"7^^#»€:^4t-->yu Ulil i:HI«JCbTII««€:ff 



flttfiff 2000-3017488 



#2 000 — 033293 

[0 0 3 8] 

[02] mmwi &£&itmmi iz&v&AMJjfa&mtezxMuy^ysf 

h £ ttlftfr £ & -5 A # - > 

3. . . f2©3-5M^fi^e.)5:5l (TOcJIJI) 



mi£# 2000-3017488 



#2 000 — 033293 



[01] 



mm 




i 



miE# 2000-3017488 

I 



r 



#2000—03 3 293 



[02] 




-1200 -900 -600 -300 0 300 600 900 1200 



to (trcsec) 




ffilE# 2000-3017488 

J 



#2 000 — 033293 



IMSk^m -iSln u Ga v Al H N O^u^l, 0 =g v < 1, 0 ^ 

w^l. u + v+w=l) T*mZnZ>WZl <D3 - 5Mik&m¥M{fcfr*>t£Z>M<D 

m&}lWirt*-Zs<D±lZ. -i^In x Ga y Al z N (5£tfJ % 0 £ x £ 1* 0^ 
y ^ L 0£z£l. x + y+ z = 1) T*^$tlS^2 (3D 3 - 5 f£te^<»4M*fl; 
e>fc£«£^£ 3 - 5«ffc^i»¥##K:a3V*T, Mfl2 ©3 - 5«ft-&«4£ 

#ft0Xln^>^-y© (ooo4) £af<D3M»*s#. Xife§i(Z)Af*:£i«Jic 

i^T, 7 0 0#gTtJ.S 3 - 5IM^. 

0 1 



1 



ffi§E# 2000-3017488 



1 r 



4#2 000 — 033293 



ffi A 



f§$'J## [000002093] 
1. 1 990^ 8J5280 

ft ffi *R)fif*RrP**K*S4TB 5#3 3f 



ffiSE# 2000-3017488 



